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L2 T B B ARG . B 5 YHIE) (5EE. B E1E) (B ALKk
HRO . EERER 2020 FHH )\ mEARRE TS R — 52, 2017 SEEREEFES
Gre k%, 2018 FE mykENIRK BAT #5578 %, HBRHEOR R 0t Franklin &1
Hepd, ZINEFKS: Martin and Magaret Lee Prize. $HAF M FAAT . WMIT K 4RAT 535 [E BE
At A ARAT SN AL R BT i o S 387 [ o B T B e L 21 L thE SR ARAT L 3 [ I 45 e % [l TGS
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PNV EE R TR SN “H E g 1)« GG 7 AR R IR . FRIE S AR EE TR
B BT AR E MR 5 UM F R ey, KUFHEEMA U B LB E 5
Wil ANKR TR o BT A, YRR TR 7 M AN ) ) B 34 A 7 A DR R M A e B A ) - 4 T 4 61 7 9
BN R Al B B .

TR ESE S KER Uy, K [ 5AT DU I 0 A E 2057 IR, DB A AT
BUOE L SEIA AR B, B G5 R R ERE N IR HIRAR 2 K Hh [ R R P
H ML R R R g, BARAE 1% b AR AR BOR BB A 75 8], {H R SR
WA (HRBEREE, 20065 MRBER, 2014; BRTFAIRTR, 2018). Brastly Zebt s suA
WS R FELR B APHATIA. 573N A B AR TR IR A LIRSS ) B 56 A, R — AN h g 2
R B A TR TIRES Y, i B 2 AR E R, SBUE AT &, Sk sh
ZHERN, HMEFAAERAR ERERENS, WREFAPREKLTFEK (Lin, 2009;
R, 201000 AL, ZGHAR R IR T lRBFEaEm - W S HAR R REE, HIA
BRI 18 SR AN IR 78 70 2% FE R SRS M RO o SO IRAE B 45 i A 5 A HIHESR T
INEETRBR B )7 b 5 R T2 A7 B O, F T B AN R B8 A S B B 1 e o 1k AR 22 55 % ek
2% BRI BIET R R4 .

SRS RHSCIR EE AR =28 56—, WS st20UAm TR AT R 5
SCHR. WA MG N N HES) SR LI 32 SRS ) R A BRI A M i) AR Ak . BRI
bEE R UHAR AT B CEREIREEM)D AWy B, BARXS 5730 ks TR, 15554
TR P EUST A R R, B TR S ATE K (Juetal., 2015; Linetal.,
20190, HpMETHRAERE S SR S K EESORBED « 515 A BAGEEE (£5, 2018). YA
MeSEA ) (EBESIAAEL 2018), #E—, TEEE AR 10t 4 LM BUR St ML B
W EERIMARIE IRFAPHAIMREE TR, 2010). FRIX TR AR AT et Bk &7/ 2
R BT, A TR R E SN TR RORIBER BRI 58—, WAZGFHRKEIR
ko 1ZOCHR A FEREIERE LUK A3 (Romer, 1990) F13E B €% (Aghion & Howitt, 1992)
NFE . FETRRPURIEMER, O KECHIRTT B AR, WA RE 7 A 7 2 1 Al
gV i BT (Klette & Kortum, 2004; Akcigit & Kerr, 2018; Acemogluetal.,
2018; Aghion etal., 2018; Herrendorf & Valentinyi, 2018). F4b, A SCHRM 75 1 A
B AR 2, BT T ELE BT BOR T B B i 57 3 A 7 2 (R T B A B e A A M e T A 7 H SR O
HZrimik IR B A, b ik nl REe KA BF K (Boldrin & Levine, 2009). X} T &
JRHEZ, HEORAKCFRI FATVE Z R BRI, G5 R R 3: SAREE R SEBH R B 4
A A AR, N T H FEEIHT (Acemogluetal., 2006). {HLL L SCERIEA b HBAEFR Y
R T R B B, R R TG R AN [ b G B 22 A, AN REA L
MR A B RAEAN A Pl BRI RORAR T S, B =, [E A REH BRI T, EA R
BUTFURI, AR IR RIS R GHARIE R T, AR S 3 R EOR T & Ee AR 3, 1A
FRAEUR, BUREMS SEILEUR A TG ORBCRAITRIE K, 2005; WL MIARE KR, 2005;
Wi, 2008). SIHFRIRBERAERIX Z (A2 UK, WAGFRERIZCRBAR (R
Ie, 2008; FHARLRSE, 2014). HXEICEIFARMBHT AR QAR HAIFEEE
AP ZTE R A Re 8 IR N BB BT B M X A 77 26 AR FH AL, $2 H AT 2 A 20
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FE4 1 R T, AT 73 A b7 b o )3 b R A R PR 63 85 1% 17 Ll B AR R BE



HARFEORM U B R R, (20 AR ENE R, 5755 34 5 B EOR T I ZE P
Ko AZPAME AL RIS AN, JF HAs ] T B BORFE A A AR B DU,
oMb R W A B R O 5 12 M BTN BEAC S SR L 2 AR TH 2248 U B2k s (3D
WIOD i E $i b A7 4 5 o [ 70 B R A LR o Fk, FATIAE R G M 22 B 2 BB HELE
T BRI T IR B BN ST S PR AL BRI 2 7L A AR 2R R R, 3 DAE R
LS SCHEAT ARE o FERRTL rp, AR OLAE BEACEE BRI PAFAEZE 57, HLAIAT 6 S AR AC 3 11 A
WZERIACT BT o A7 20 AOBLA A« 0 SRS b AR B A SR BB 20 B A Y B TR 5
) CERATTBILL), I 2™ b i T AT A B3R SR A M g IO LL B % 159 5 8 i O R
18, T REBHT IR B 3RAG 1 AT A (et 5 vy s AL A B T T 32 b _E gl SEAT il
BORAUHT, KRR RS At sl . ez, IR AL B AR B AR T B IR A
PRI, MIEANRE & ELBE S, X A W & R T 7 A (B AR, BTl st 55
DRI B Tl ] AR 28— AR AL S 55, BRIV Hes o A L R R S0 BRI AR R B A S 4 P 2 (1]
Ml U JBHERR R b0, BRI R g [ B BOR BT U Z B A S i M 5 A, ¢
AT BARRED 2 H BRSNS EPRESARSNGET B R e, PR EARR. 4
R DU FE bRB R AT I Z B, ARG NAR, 24T B E QR K0 ZE AR &
Ja WG R AT RIS A L N TURER: (1) SRS BAE T 7 Al
WRESER N, (2) SRR AN B FEE R, (3) Barf & EIER LK
PH MR R Y, (4) N BEACEEE . WA RO (0B - 2k, (5) X [ B 224
NG W2 A BRI E ALk (Lin, 2017; #RELRZE, 2018; T 5, 2019). Hrp “4i
SRR R RN CHEHERS” = SRR A T R B KT [ PR AT A 22 R
PR b B3 AR 5 A A B A A (1) — BRI o A SR L =8 LRI N8 — 11
BRI, X% B G A RERASHEATIE 7T B E LR, A& ER LA e AN
BT b PR A AR BORBED TR R, AR B R A 8 [ PR T BR Z B AOR, DRI T
7L S ol = e & AN i s Yoy At A/ R ISR L s N D K SATTRN o[ nbA
ZRTAIZHTAL R “ e 7 AT B R R R AL TR A, PRODIELATR1 473 2
b, T T BRI AN, BN LA AR LA B B AR (i E— 20
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B 0 B E QDI BAZIZETD, SR R B B
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PRI IFFREL 7 DA B B 58 BEARAE 5555« 113G MV AR 77 M 0 A B 00 R B 0 05 AR R B8 AR
WL ZAAAER U BIZACR, I H 5% s A SORATHT I Z ARG, 1% SAE
Hh ] 448 H5cat A s Hh R R AR g, X R AT R R AR [ R AEAS R R R B N AN [l
A ERIGEEAT R T NET I . BT ART O SCEE R RS EER, B,
B EBIRZ A FAALAB AR 2 8] 58 S0 IR, ASCR 2 R A= 2. 24k CHAFE
FE AT SR LS [ [ PR BRI BE B PN R B A7 AE 57 ) SN B BT i N AR 1
B o AR RENS R T LR 21 1) BT EEAN R BT BN BAS TR Mk = T 0 3 SRS AR
&, 10 HIE R VAR A Rl Pk 25 B B A AR BT RS, SR T B IR R0t 17k
QB E M, A TR T BT ST EER . B =, BT At S0k
(U EAT BV AR TR B e A F I X K I A BOR AR R T A 9% AR BRAT 1), A SOk 173X
— €, B IRAEBT A AT RSN AR TT T — DR BRI 3 IR S5 A i (] B sh B A AN Rl B2
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Lk Kk R AR KR

() [ L R Ak B S A

AT EEAE Bk B R E T AR, FEARXEY 1998 4E3] 2013 40, %54
FEALE T IR DL B4 AT 5 AR E AT 1 Tl b3, 2011 4 2 BibrdE v 5SSO 500
Fm ANRMUL L, 2011 45 %N 2000 /7o AN RMEL . EARGEEA AR B ASF 21T H
DS R A ) Brandtetal. (2012) AL (2015) SCHII Tk, A SO & A)E 5 2
158 P I SR 0 AR 1) P ] R o 0 Al 2 T B R R AR R ©, FEARIXE] N 2002 4
B 2013 Ao FRATHE A E T A b 2R A A [ R E A e R AL 4 AR IEEAT SCAR LIS, A
1771527 Heetal. (2018). BARFRATIIFEAR RALS TR DL B Tolk Ak, (B £
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B 13 B4t 2013 E7= ML AN SR A B AR REA B B Y TS BoR 2 B

(=) WhELH R

BT RN, AT A AR E AT B 0, RN EEHE S (D
FENVIISE B AT R G BRI B AR AR FE R 48] U T4k &R (2) by inf
P TN 3 B R0 B L R B S B A E AR O (3D W& M) BRI 00 BN R B A %85 42
fE2E UMz e R, HAERTHEoR ZE 7 G,

5, FRATTAG HG B O BRURA AR 43 800 7l Xof AR 55 A % 48 BEREAT R0 5, B AR AN (1)
ﬁ:

Vpit = Qo + Q1k5i + Aok + a3Xpi + Dy + Dy + Dy + uyy (1

Horpr, B A By i [UGR A 00 p 7 i 7E ¢ 4R IR £ A ERHS AN R 00 A0, R 38 ke, @
ki 53 MRy p o § AR € R AR BE A R BE K RO RO X AR p ol
TE t SE ISR &, AR N BUR AN S SR EL, H OAS A & A & EE
A A8 o P LS E R B o AR BUR B RN 845 148 0 (D) 43 (D) AL (D)
R I 7 AN

R VIR ML G BB 3 80 R 350D X T A AL B [RH 45 5 . Hodb (D)
= (2) BB 45 R PIA B AR B R FE I IR E /N T 0, —IRIMARHRE KT 0, X
B ep [ R P AR S DB A BRI AR B AR L (18] U TR 2GR A HIAR &, 245 R 1K
REZE . (3) — (4) B BRIy MR XS B A 4R B2 2 TR A7AE 235 18] U TR 4ok R

R 1 SN A EEE

(D (2 (3) (4
HmERH | HhoEam | FAEGH | AER R
X RATEE 0. 087+#%x 0. 089k 0. 083kk* | 0. 084#xx
(0.010) (0.010) (0.013) (0.014)
(A EATEE)® | -0.049%kx | -0, 0484k | -0, 044k | 0, 0435k
(0. 005) (0. 005) (0. 007) (0. 007)
b E el Eeiil TR el
R 0. 01 Iksksk 0. 010 0. 008k 0. 012%
(0. 003) (0. 005) (0. 004) (0. 007)
Bt [8] ] 2 2% R El Eeil El El
E 1 B = El Eeil kil El
AT b B 3R El Eeil kil El
KED 8, 832 8, 832 8, 831 8, 831
WEER 0. 294 0. 303 0.127 0. 129

PE: S PORRARRIER, sk p<0.01, % p<0.05, * p0. 1, BOMMGHEL. AU GEAHIR VA s

EPEIM In (et 1) ARTE, - DA/ RN i A PO 5 7o

FLIR, BA A S B3 R R T S50 00 70 30 X M o A7 BFURCR )y B EAT [ 1, 1 B R

2) R

DA A B gy = i

Kpt/Lpt

Ly AREB G p 1E t IG5 A B AL 57 30 ) N
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Patenty,;; = ag + a1Ypit + @2 Xpic + Dp + D; + Dy + uyp

Hrh, WAL BEPatent,;, BB p P i 1E tFERUR I LRI HE R . 2 2 IEME

B L M B TS B0 3000 DR SE IEn 20 FIELE AR [N E5 28 (DL (3D B3 7l BRAE H
A p Pk i FE SRR A RS B AU S IME AR B R AU AT [R1H, A T
B3~ A AV [ T8 RO o 3 0AE A3 BBURH AR 47 A0 ) 2R B8 25 D9 I, Ul B P ML R A G 45
RSB R R IE R B (1) 2 R I IEAHOROG R B8 (2D (4) FIRMRRAS S I A= 1 A1
[ s | A e, IR AR 3 BROR R 4 201 1) R ) S 3 1E

R 2 RAERHBEHRMHE LS

(2)

QD) (2) (3 (4)
KALEH B ESH | RATMNEFESHR | RATAFEHG | RALTHEFEH
ik ik Eail kil
R A 11. 825k 11. 598k
(0. 462) (0. 460)
PR 4. 30Ttk 4. 209k
(0.761) (0. 748)
Pk E ekl el el el
¥ 1. 508k 1. 451%%% 1. 76 3%k 1. 720%%%
(0.018) (0. 086) (0. 028) (0. 086)
it [B] ] R A% R el el = 4 Eeil
H 4 B = el el = 4 el
AT I B 3R Eeil Eeiil ceskil Eel
A 8, 764 8, 764 8, 763 8, 763
FER 0.574 0.576 0.531 0.535

VE: S NRAEFRUESS, sk p<0. 01, %% p<0.05, * p<0. 1, HEMUEMEL. FIEM80R % B 4 F)
RIS In (x+1) AT, /Nt KM S (L AR 5 T

PR, BRATRE A B ) FR A B0 000 R S B A S B NI 2 ] N T BOR 22 B AT BTV,
THERR A (3) -

Patenty,;; = ag + a1k

pit

Z. + Az kpie + asXye + distancey;; + Dy + D; + Dy + w;e

(3)

B SIS R R AFAE R AN BN, FATE R Pk 57 s A3 Gk I e/ 573 /1) AiE
PRIV 57 B 77 3 22 [ ) 22 B A BRI NGE  22 8] o K58 00 p 7k L AE ¢ SRR 57l A 77
1 EYpier PNV i AR t SRR E N EOR BTV 57 S A 7 A0 Ry, BORZERE SN distance,; =
n(Vie/Vpie) o 78 BT SRR IR 22 06 45 T 89 [ P B 10 R 2 BRI L ] ph i i o
ATV IRIROR ZEBE o [ P RV 2 1 A I BOR Z2 B T - #R AR R, i DABOR s 2 18] i
FH 7= A AR ] P R A R ZE R A BRI AT o [RS8 4] T A8 s AR R P ] 50

R 3 LR TR R E S B AU R R A e B RN ] N T BOR Z2 B 1 [ )
i BB (D BIRRFAER R AE R IR R R E RN, —IRIRHEEKRT 0,
VI U T Zef7 e BIE A VR HOR B2 R AR/ T 0, B HIVRHOR ZREHOK,
SRR &, B AR EE BB B (2 FUREI AR 1A R EA R, 45
WAKIRAFAE . 5 R 2R WL FIRIRIT A R K, Al 3 24 198 A8 4R 2 J5 T a0 it 2]
BT S 2 18] AT REAFAE— € IO, DRSS (3) FIUAER (4) BUEREACE M 2 5 (1)

BRI (2) B — B S T, 15 245 120 Rade o AR — U ok HO Bl B 4 sliemex = — 22

2a,



R BRI FRE B BB UKL ek = 1AL, U0 B AR 5% B R AR 13 b B AR 55 3l L 1Y
PV B R RS HUn AR %

UEAL, B b I P RIS PR B R 22 B0 T AE X B A 2 4 B B H: R i ml U, 13340
4

distance,; = 1.850 + 0.261k,;; — 1.276ky; + Dy + D; + Dy + 1y,

B8 [ A ATV 0 AR 22 B0 5 AR B AR B AR P 2 AR AE IE U TE SRR, XL — ST BEARRE 2,
g7 ahid TR B AT T E AR, BN & 2 SR L, i DA 2 A g il 4
ARG EARE S, BILAES € HORFA N 5730 A R IR, B BRI Hi b X 2
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Endowment Structure, Innovation and Industrial Upgrading

Summary: This paper is among the first to investigate how economic endowment
structure drives innovation in heterogeneous industries within the framework of New
Structural Economics.

Using the China Annual Survey of Manufacturing Firms and NIPA patent data sets,
we establish the following stylized facts. First, there exists an inverted U-shaped
correlation between the patent share of an industry and the relative capital intensity of
the corresponding industry. Second, the patent share of an industry is negatively
correlated with the productivity gap from the technological frontier at the 2-digit
industry level. Similar patterns are also found in WIOD cross-country data.

Motivated by these facts, we build a multi-industry dynamic general equilibrium
model, in which industries are heterogeneous in two dimensions: capital intensity and
productivity gap from the world frontier. This is the first paper that theoretically
incorporates endogenous innovation into the endowment-driven structural change
framework advocated in New Structural Economics. The model can explain the above
facts by highlighting the following mechanism: If the capital intensity of an industry is
more consistent with the endowment structure, the new technologies generated by
innovation in the industry will be more profitable, so the patent value will be higher
and hence there will be more investment and output in R&D. In contrast, industries
with too low or too high capital intensities are inconsistent with comparative advantage,
so the market value of patent in such industries is lower, and therefore the R&D
investment and patent shares are smaller. As the capital-labor ratio of the economy
increases, and each industry with given capital intensity first moves closer to the
endowment structure and then moves away from it, which implies that the patent share
of this industry will exhibit an inverted U-shaped path.

Furthermore, we introduce the productivity distance from the world technology
frontier into the model and simultaneously characterize the equilibrium R&D paths of
leading industries, catching-up industries and exiting industries, three of the five
industrial types in New Structural Economics. Leading industries are close to or at the
technology frontier of the world and consistent with comparative advantage, so they
must rely on their own R&D to achieve technological progress, and the shares of R&D
expenditure and patents in such industries are increasing over time. The catching-up
industries are sufficiently away from the frontier but also consistent with comparative
advantage. They benefit from international technology spillovers and account for
smaller shares in the R&D expenditure. However, as they gradually approach the
frontier, R&D becomes increasingly necessary. The exiting industries are gradually
losing their comparative advantages as their capital labor ratio deviates from the
endowment structure, so new patents are less valuable. Consequently, the incentives for
innovation are weak, and the R&D expenditure shares are getting smaller and smaller.

Our paper makes three contributions to the pertinent literature. First, few papers, if
any, study the relation between endowment structure and patents at the industrial level.



This paper is the first to quantitatively document the fact that there is an inverted U-
shaped relationship between the share of patents and relative capital intensity at the
industrial level. Second, the existing endogenous growth literature mostly assumes
single production factor and/or symmetric industries, whereas our paper introduces
multiple factors and asymmetric industries that are heterogeneous in both capital
intensities and distances from the world technological frontier. This new setting enables
us to better explain the motivating stylized facts. Third, existing models of New
Structural Economics largely assume that all technologies are freely available, and our
paper is the first one to incorporate endogenous innovation into this framework and
propose the endowment-driven innovation mechanism. Moreover, it is the first paper
to theorize “catching-up”, “leading” and “exiting” industries that are widely applied in
the literature of New Structural Economics.
Keywords: New Structural Economics; Endowment Structure; Productivity Gap;
Innovation; Industrial Upgrading
JEL: O11, 031, 033, 041
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